RULE OF 72


Example 3: Solving for the period needed to double money
Consider a deposit of $100 placed at 10% (annual). How many years are needed for the value of the deposit to double to $200?
Using the algrebraic identity that if:
[image:  x \ = \ b^y ]
then
[image:  y \ = \ {\log (x) \over \log(b)} ]
The present value formula can be rearranged such that:
[image:  y \ = \ {\log ({FV \over PV}) \over \log (1+i)} \ = \  {\log ({200 \over 100}) \over \log (1.10)} \ =\ 7.27   ](years)
This same method can be used to determine the length of time needed to increase a deposit to any particular sum, as long as the interest rate is known. For the period of time needed to double an investment, the Rule of 72 is a useful shortcut that gives a reasonable approximation of the period needed.
Example 4: What return is needed to double money?
Similarly, the present value formula can be rearranged to determine what rate of return is needed to accumulate a given amount from an investment. For example, $100 is invested today and $200 return is expected in five years; what rate of return (interest rate) does this represent?
The present value formula restated in terms of the interest rate is:
[image:  i \ = \ \left({FV \over PV}\right)^{1 \over n} - 1 \ = \ \left({200 \over 100}\right)^{1 \over 5} - 1 \ = \ 2^{0.20} - 1 \ = \ 0.15 \ = \ 15% ]


Awesome example: The Rule of 72
The Rule of 72 is a mental math shortcut to estimate the time needed to double your money. We’re going to derive it (yay!) and even better, we’re going to understand it intuitively.
How long does it take to double your money at 100% interest, compounded every year?
Uh oh. We’ve been using natural log for continuous rates, but now you’re asking for yearly interest? Won’t this mess up our formula? Yes, it will, but at reasonable interest rates like 5%, 6% or even 15%, there isn’t much difference between yearly compounded and fully continuous interest. So the rough formula works, uh, roughly and we’ll pretend we’re getting fully continuous interest.
Now the question is easy: How long to double at 100% interest? ln(2) = .693. It takes .693 units of time (years, in this case) to double your money with continuous compounding with a rate of 100%.
[bookmark: _GoBack]Ok, what if our interest isn’t 100% What if it’s 5% or 10%?
Simple. As long as rate * time = .693, we’ll double our money:
· rate * time = .693
· time = .693/rate
So, if we only had 10% growth, it’d take .693 / .10 or 6.93 years to double.
To simplify things, let’s multiply by 100 so we can talk about 10 rather than .10:
· time to double = 69.3/rate, where rate is assumed to be in percent.
Now the time to double at 5% growth is 69.3/5 or 13.86 years. However, 69.3 isn’t the most divisible number. Let’s pick a close neighbor, 72, which can be divided by 2, 3, 4, 6, 8 and many more numbers.
· time to double = 72/rate
which is the rule of 72! Easy breezy.
If you want to find the time to triple, you’d use ln(3) ~ 109.8 and get
· time to triple = 110 / rate
Which is another useful rule of thumb. The Rule of 72 is useful for interest rates, population growth, bacteria cultures, and anything that grows exponentially.
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